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One variant of the photoresist technique with an 
antiref lection layer is what is referred to as the trilevel 
resist technique. Here, a so-called bottom resist layer is 
sputtered onto the semiconductor substrate. The bottom resist 
layer is a positive resist or its resin which can be made 
highly light -absorbing by the addition of an absorber or by 
high baking out. Onto this so-called bottom resist layer, a 
spin-on-glass intermediate layer and then a so-called top 
resist layer are applied. This topmost top resist layer is the 
actually photochemically active layer. The bottom resist 
layer, on the other hand, ensures that virtually no light is 
reflected back from the semiconductor substrate into this top 
resist layer. In addition, the bottom resist layer is also 
made sufficiently thick to level any steep steps which are 
present on the semiconductor substrate, so that the top resist 
layer can be sputtered on with a uniform thickness which is 
not influenced by these surface steps. The top resist layer is 
then exposed and developed via a mask which contains the 
desired semiconductor component structure. As a result of the 
development, the top resist layer is dissolved at the exposed 
points while the non- irradiated areas remain masked. The spin- 
on-glass intermediate layer is then etched at the exposed 
points. The latter is then used as an etching mask during the 
anisotropic etching of the bottom resist layer which is 
finally in turn used as a masking layer for etching the 
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semiconductor layer, for example silicon dioxide, which lies 



underneath and is to be structured. 




The paragraph starting on page 9, line 22 and ending on 
page 10, line 10 now reads as: 



In accordance with a further feature of the invention, a 
photoresist layer is used as an etching mask for the organic 
ant iref lection layer, and the etching gas composition is 
adjusted such that a rate at which the photoresist is removed 
in a vertical direction corresponds at most to an etching rate 
of the organic antiref lection layer. In this embodiment, when 
a photoresist layer is used as the etching mask for the 
organic ant iref lection layer, the etching gas composition with 
hydrogen and nitrogen is set such that the vertical removal 
corresponds at most to the etching rate of the organic 
antiref lection layer. This achieves the situation where only 
slight faceting of the photoresist layer used as the etching 
mask occurs during the etching process, and the organic 
antiref lection layer lying underneath continues to have steep 
edges after the etching process 



The paragraph starting on page 10, line 12 and ending on 
page 10, line 22 now reads as; 



- 3 - 

Received from<«549251101 > at 1M2 11:45:03 AM [Eastern Standard Time] 



12-26-' 02 12:57 FR0t1-LerA& Greenberg -9549251101 M T-339 P04/26 U-880 




In accordance with again a further feature of the invention, 
the physical /chemical dry etching with a reaction gas mixture 
of hydrogen and nitrogen is carried out using reactive ion 
etching technique in a pressure range of 2,67 to 26.67 Pa (20 
to 200 mTorr) and with a gas flow of 0.17 10" s to 1.67 1CT 6 
m 3 sec" x (10 to 100 seem) > During such an etching process, the 
etching behavior can be controlled particularly well with 
regard to homogeneity, etching rate, etching profile and 
selectivity and, in addition, high reproducibility can be 
achieved. It is also preferred to carry out the reactive ion 
etching with the assistance of a magnetic field, in a magnet 
field of up to 120 Gauss. 



The paragraph starting on page 16, line 18 and ending on 
page 17, line 17 now reads as; 



Using control electronics on the reactor, the pressure and the 
gas flow rate are kept substantially constant. The pressure 
range for etching the organic antiref lection layer 3 is 
preferably in the range from 2.67 to 26,67 Pa {20 to 200 
mTorr) . The gas flow rate is preferably set to a value within 
the range from 0.17 10" € to 1.67 10* 6 m 3 sec" 1 (10 to 100 seem). 
By means of an applied high voltage, the etching gas mixture 
between the electrodes 20, 50 is caused to form a glow 
discharge. A low-pressure low- temperature plasma with ions and 
electrons is formed* Since the upper electrode 20 is connected 
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to the vacuum chamber 10 and grounded, the upper electrode 2 0 
has a greater surface than the lower electrode 50, This 
results in the lower electrode 50 being charged up more 
negatively than the upper electrode 20 ♦ On the way to the 
semiconductor wafer to be etched, the ions from the plasma are 
therefore given sufficient kinetic energy to trigger a 
chemical reaction with the organic antiref lection layer 3. 
They pass vertically to the surface to be etched and in this 
way transfer the mask predefined by the photoresist layer 4 
into the organic antiref lection layer while maintaining the 
dimensions. The etching is preferably assisted, as shown in 
Pig. 2, by a magnetic field which is generated by magnets 90 
in the vacuum chamber 10, The magnetic field compresses the 
plasma over the layer to be etched- As a result, the number of 
ions available for etching is increased significantly. A 
magnetic field of up to 12 0 Gauss can be used. 



4 



The paragraph starting on page IS, line 18 and ending on 
page 19, line 16 now reads as: 



Furthermore, the use of the hydrogen/nitrogen chemistry 
permits the etching of the semiconductor layer lying under the 
organic antiref lection layer, wherein etching process the 
organic antiref lection layer serves as a masking layer in one 
and the same etching reactor. The etching of the silicon 
dioxide layer, generally lying underneath the organic 
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antiref lection layer, is preferably likewise carried out by 
means of magnetic field-assisted reactive ion etching, a 
typical oxide etching process being carried out with the 
following process conditions. The pressure in the vacuum 
chamber is about 20 Pa (150 mTorr) . The etching gases used are 
CHF 3 and CF 4 , the gas flow being 0.58 10~* m 3 sec" 1 {35 seem) or 
0,42 10" 6 m 3 sec" 1 (25 seem) . In addition, to improve the 
etching behavior, argon is fed in at a flow rate of 2,5 10"* m 3 
sec" 1 (about 150 seem) . The magnetic field for assisting the 
etching is preferably 15 Gauss. Using the chemistry previously 
used as standard for etching the organic antiref lection layer, 
the subsequent etching of an oxide layer lying underneath was 
not possible in the same etching chamber, since the chemistry 
for etching the organic antiref lection layer was incompatible 
with the chemistry of the following oxide etching. The use 
according to the invention of the hydrogen /nitrogen chemistry, 
which permits the etching chamber used for this purpose to be 
used for the subsequent oxide etching, achieves a significant 
time-saving and cost-saving effect. 



In the Claims: . .. 

Claim 1 (amended) . A process for anisotropically dry etching 

layer, which comprises etching 



of an organic antiref lection 
the organic 

hydrogen and nitrogen as majority 



ic antiref lection layer with an etching gas 



composition containing 
components . 
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